Data Summary

Instrument:

Lagrangian Sediment Trap #1

Brief description of deployment:

LST-1 was deployed for three days under iceberg C18A from the Nathaniel B. Palmer during cruise NBP0902 as science event number IB03-043. The deployment was successful and the instrument was recovered with no damage.

Deployment date/time or start date/time of summary:

18Mar09 1047 UT

Recovery date/time or end date/time of summary:

21Mar09 1742 UT

Deployment location:

-61 48.2105, -51 24.5885

Recovery location if different from deployment location:

-61 43.430, -51 25.514

Participants:

Alana Sherman, Paul McGill, Ken Smith

Data summary prepared by:

Paul McGill
Data summary date and version:

12Jan10, v 1.2.0

Data products:

Depth Profile
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The depth profile shows a rapid descent to about 550 m, where the pressure guillotine cuts the descent weight loose, then a slower descent to the target depth of 600 m. In this regime the LST’s buoyancy engine maintains the target depth for the entire deployment. The ascent isn’t shown because the SOLO computer was programmed to abort the deployment after three days, so no ascent profile was recorded.

Conductivity
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The conductivity changes very little during the drift phase of the deployment. The increase at the beginning of the record is due to the depth change as the LST falls from 464 m to its target depth of 600 m. The unchanging conductivity may be evidence that fresh water from the iceberg, being lighter than the surrounding saltwater, is well mixed by the time it reaches 600 m depth.
Temperature
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The temperature varies very little during the drift phase, changing about 0.04 deg C not counting the sinking phase at the start. The temperature changes are not related in any obvious way to the LST’s movement under the iceberg.

Sonar Ranging
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The upward-looking sonar shows no returns from the water’s surface; this behavior was also seen during testing in Monterey Bay. This was attributed to operating near the noisy ship and ROV, but in retrospect may have indicated an instrumental problem. Another possible explanation is that the battery voltage was low, which causes the Benthos modem to switch to a lower transmitting power. 

From MET 5 hrs to 32 hrs, a total of 27 hrs, the sonar returns indicate a substantial target, most likely the iceberg. At 5 hrs, the first hits are near the surface 600 m away. For the next 4 hrs, the target gets closer, reaching a depth of about 130 m. The returns then follow the contours of the iceberg bottom, which reach a depth of 200 m, 400 m above the LST. The trailing edge of the iceberg ends abruptly at 37 hrs, without the gradual contour of the leading edge.

Multiple strong returns are seen after the first strong return from the bottom of the iceberg. These are not unexpected as the beam of the sonar is very broad and therefore sound can bounce back to the LST from many reflecting surfaces in many directions.

Many smaller returns are seen in the water column between the LST and the iceberg. There is no obvious explanation for these. It may be that the iceberg itself creates a noisier environment, and we are simply seeing some of that noise. It would be worth checking to see if hits at frequencies other than the 9.0 kHz emitted by the LST are present during this time.

Finally, some strong returns are seen at the end of the deployment. These are seen on every deployment and are likely due to the LST rising through the water column and getting closer to the surface, and then drifting at the noisy surface.

Drift Map
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The map shows the drop point on 18Mar09 and the recovery point on 21Mar09. Gridlines are 1 min apart, which is 1 nmi for latitude.

Drift time: 3.25 days

Drift distance: 4.8 nmi

Drift direction: 355 deg

1st ARGOS hit err: 0.5 nmi

2nd ARGOS hit err: 0.7 nmi 
The ship’s path during the search is shown in green after one day, blue after two days, and violet on the third day. If we assume linear drift at a constant rate over the three days, we should’ve been able to contact the LST acoustically at the end of the second (blue) day, but we were not successful.
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